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Steve Nahn-Yale University/CDF
Ambassador for the CDF and D@ Collaborations

Mandate: “..The invited session talks are 30+6 minute
review talks designed to highlight and advertise the

many short talks in the contributed sessions”

“many” = 30 In this case!




e Short Course In Heavy Flavor Physics @ TeV
— Excellent intro by P. Burchat in AO

 Heavy Flavor Results Smorgasbord
— Production measurements
— Decays
— Lifetimes and Mixing

Plan

Slelalifelal@ results presented at APS/DPF 05.

*\Where JOUEIRESPIEN ©xist, not discussed
*Attempt at equal exposure for each experiment
Details? GO TO THE SESSIONS!
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The Tevatron is a Dirty B factory

* Wealth of B Physics
— o(pp — bX) ~100 ub
e — 100 ub™s™ — 10 kHz
e Only ~5% reconstructable ? -
— Zoo of b hadrons: B?, B, L TEneoder’ A
B, Bo, Ay, &, B™
e But
— o(pp — X) ©(10%) higher
— Hard to find “other b”
e ~30% acceptance
— Boost not large
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Detectors

e Both detectors
— Silicon microvertex detectors
— Central tracking in Solenoid
— High rate trigger/DAQ system
— Calorimeter & muon systems
Require all-charged final states

] «JT0-YN" - .
e e |

— Excellent electron & muon ID
— Excellent tracking acceptance

..T ; | o CDF
x Py | — Particle ID (TOF and dE/dx)
AN — Excellent mass resolution

D@ fiber tracker installation

111y ODIvo UL LIIv 1T UVULIvI Mmoo U\S Tampa 4/18/05 S||de4



Datasets

After slow start,
Tevatron excelling
— dLi/dt INCreasing
Data on tape:

— ~500 pbt 2002-2004
— ~+100 pb! 2005

DA:

D0 & CDF Run Il Integrated Luminosity

through 28 February 2005

—DO0 Delivered (from April 19th 2002)

\\_

—DO0 Recorded (from April 19th 2002)

—CDF Delivered (from February 9th 2002)

e

CDF Recorded (from February 9th 2002)

LA LA
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e | A
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1-Feb- 1-May- 1-Aug- 1-NMov- 1-Feb- 1-May- 1-Aug- 1-Nov- 1-Feb- 1-May- 1-Aug- 1-Nov- 1-Feb-

02 02 02 02 03 03 03

— ~220-500 pb-t in these results

CDF:

— ~240-360 pb! in these results
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Triggering: Heavy Flavor — Tape

[_Di-Muon Mass | CDF Preliminary: ~360pb

L . Ji- D 7M ... Friggars:
103 " JPsi
Rare B

Ho > X@y > pp) o) e

— 2track &
matches within
my,, window

e Hy > IFvX

— Lepton signature
In pT range

Y(2S): 3.6K
¥(38)2.0K

\\ Y(15): 18K
IJ;,,‘,r-_uir""
3

£10°
EP2>2GeVic; xay <25

10pm
(=]
=
g

- 04~85 um
g 7000

tracks p
2
g
\

3000

* Hp — hadrons
— Displaced tracks
and vertex

800 200-500-200-100 0100 200300 400 300

SVT d (um)
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Heavy Flavor Analysis

Selection techniques
— Quality objects
— Kinematics
— Consistent vertex structure

Reference channels

— Relative Branching Ratios
— Calibrate algorithms

— Optimize Selection

Simulation

— Detector effects

— Other resonance pollution
Algorithms

— Simultaneous likelihood fits
— PID for statistical separation

S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa

§ 140 —— Data
Q | — Fit Function
= 120 B, >D,t
2 100 B, DK
— i ..B DX
) i A
Q 80 L - -- combinatorial
_.Clm_J' ) : background
-‘é’ . 72INDF = 132.7/125
.‘g 40 prob: 30.18%
8 -
&1
PRI
@0 0 5.0
Q” K'K ' mass [GeV/cz]
ca
QONO DS%¢7Z.+
£ 1000 D g \ %{q D@ Run Il Preliminary
% it mﬁf @% % ? & y*/dof = 0.98
s oo/ F kid W
© B +"I'"I"'}'+ ‘}@f '?'
B -I-"I"'I"'I"'I".{..{..
400 HE g *
B G e 3 . i i 8
200 b m
glool | | | | | |

111 | 1111 | 1111
21 215 2
Mass(or ) [GeV/c
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Production of B. Mesons

e | east well known B meson

e Theory: Largest mass, C
b B. - _ 1 Jy
shortest lifetime b . °C
e 20 + 6 events in Run 1 W o,
PDG 2004 |Bg Compare to B°

m [GeV/c2] |6.4+0.4 |5.2793 +0.0007
7 [ps] 0.46 +0.17 [1.536+ 0.014
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Be —>J/y /v

CDF Run 2 Preliminary: ~360 pb'1

@ 80
70
2 50

B —»>J/yw K as reference
Background suppression &

s per 0.5 GeV

n a

KEY °

— Fake J/y or lepton

~ b [>Jdy] b[>/] R
CDF: separate cross =

| prompt background 7

B heavy flavor bac kgloun

section ratio for/=p e ‘:

] signal 1 .
‘ =15 95*31;&0 34 GeV/c?

— Combined lifetime next

D@: mass and lifetime /

DO Preliminary
inp

— Moving to Bc »J/y

YU pseudo-proper time (ps;
S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa 4/18/05

ry, =0.4571+0.12 ps|
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Something new: X(3872)

e Observed by Belle, 2 800 X(3872)
confirmed by TeV, but = I
what is 1t? . .
— Charmonium? ﬁ so0k
— DD “molecule™? -
e Seen in X—>J/ynr at - 200 / 5
TeV I g | M-u_u. (GeVic)
008 07 08 08 1

— y(2S) »>J/lynr Is
reference channel

. 2
... -M. . (GeVic)
wunm Tt

3

X

CDF

DY |

Mass [GeV/c?]

3871.3+0.7+0.4

3871.843.1+3.0 1

S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa
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Further X Studies

D;éng = Ww(2S)
“E s X(3872)
« D@: Measure B y
fractional production g .. ¢} |
versus kinematic g o * g
guantities oot ¢ cos(f,) |10
— Compare with y(25) %0y di | "4 icos(d,)
— “Charmonium”-like fa b e id e
Comparison
CDF Il Preliminary, 360 pb'1
e CDF: Examine the o >250;— X(3872) — Jlyr'm +
Myzz SPECEIUM VErSUS 2 2000 iy b spac
theory ‘é 150%_ Multipole Expansions for cc: i
— Rules out some, but 2 1:2: ____________________________
none perfect s
< F T —+T1 1
-50LC . L . ) ] ) : |
0.4 0.6 0.8
| nt Mass _[GeVIc ]
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Other Heavy Flavor Production

B mass in B - D" «* decays | iminary: ~330pb
e e o ‘ i CDF Preliminary: ~330pb
. B**(L=1) >Br

— Total Fit

_‘ ~

/_?

| Nisig) =203 + 43 (stat) Background
— B >J/lyK and Dt modes  § o g " A 5,57
- L f A :
— Important to understand 3 - + ' + e
Impact for mixing L. S 2
£ of + Y |
S Z8: CDF Pursley E e +H

=
>

e Cross section B—/vDX 4
— Complement to J /iy mode

_ * ) — 2
« J/y Spin Alignment B, > B =B EY e
— Test “Octet” Production = (B, > B'r)
model M, =5274+4+7MeV /c?

. D@
S Z8: CDF Kim Am(B; — B, ) = 23.6+ 7.7+ 3.9 MeV /c?

2
S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa 4/18/05

Q= m(B*;)-m(B)-m(rc) (GeVic)
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Heavy Flavor Decays

 New Modes
— Test against theory predictions
— Add statistics for mother particle studies
— Help understand background in other analyses

* Rare decays limit contributions New Physics

« CP Violation in Decay
— cf. Babar ...
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Event/5 MeV/c

Plethora of new channels

1 Bs_)\V(ZS)(I) -~ Bs—)(l)(l) ¢ B—)DsD

Br(B —>y(2S)) Br(B —¢p) _ Br(B’>D'D) _
Br(B, >J/yg) Br(B, —J/yg) Br(B® — D' o]
052:+013+004+006(BR)| | (1073+1)x10° | [200+0.16(NC)=0.12(sys)=0.16(ER)

CDF Run Il Preliminary L =355 pb CDF Run Il preliminary Lumi=360 pb" 8- D;ﬂ[g[.JAII Channels Combined. CDF Preliminary. 243 pb"
>
" = [] Data

0— L 30 B ‘MJ 2 ;

L . .- SR — = [ Total Fit

i B: — W(2S) ¢, y(28) —pp i = r $ o [] Combinatorial

L = B E 80 B-D.X Mass : 5.2811+ 0.0008
gi—Yield =202 £50 events 3 B D O Widith - 0.0104 + 0.0008

[ mean =5386.49 +1.88 MeV/c’ ~40 events M signal 2 b Signal: 332+ 24
sl_sigma=6.70  +0.00MeV/c’ t E 5 o } :

E =151

- 1k background ¥ q%

B - 40 by Fit Prob: 12.4 %
ar- 101

i - 20

5

2 C

F :+_ |l ‘l— [ ‘{_ ;

T t ™ ol _
T 1 | \H e i AT 1 [ Hﬂml [ £15 5.2 5.25 5.3 54 5.45 5.5 5155 o :ﬂs G V," 2
81 515 52 525 53 535 54 545 55 555 m(KKKK) [GeVic] ASS AEVIG
B, — y(2s) d;v(2s) — ') Candidates, Mass[GeVic ] 22 :

S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa 4/18/05 Slide 14



Semileptonic decays to exuted states

D@ Run Il Preliminary

N§12°:— B—uv(D],DY)X—puvD" o X
° B_)D**HV ?m;_ 250 pb* 523 + 40 candidates
Br( B — {0 (2420), D (460X ) |  * |
Br([0F (2420), D° (460)] >0z ) |
=(0.280£0.021+0.088) %
10

S Z8: D@ Tsybychev

DY Run Il Preliminary

e Be>Do** v
— D**—>D*Ks

Excess: 20.6+5.6(3.70) . L 'l‘ﬁ“ Wh‘k IM‘I M“ j ﬁl
el Ll T L

S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa 4/18/05 Slide 15
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Rare Decays

a 4 T

> FCNC Charm Decays CﬁUﬂﬂ D—>¢m -7 u u_ Dﬁ Preliminary
— D—>gr »uunrelative to Ds 4O 0,96 < m(u'y") < I 06 GeVic®
— Precusor to nonresonant study ol
‘Br(Di S gt —>,u+,u_7ri)<3.1><10_6@90%‘ :
29
S J9: D@ Casey L
- 10
e Bs >up Brsm ~ 1019 New Physics! B
— 4.3 £1.2 expected, 4 seen N N
1.40 1.65 1.80 2.15 2.40
‘ Br(B, > u' i ) <3.7x107 @ 95%‘ (') (GeVie)
; 25 1.5- D@ Run Il Preliminary
CDF Br(Bs —> ,Ll+,Ll_) <2.0x10™" @95% > 1.6 Signal region
=, 1:;;: Sideband 1 Sideband 2
® w15
s _)M.K!) . |(Br(B, > uug)) £ 087
— Sensitivity: . 0.013] 5 9&

46I4.8 5 52 54 5.6 5.8 6 62
S J8: DY Bernhard Invariant mass (u* 1) [GeV/c’]
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Lifetimes and Mixing

e Prereq to Mixing * B mixing > CKM

e Test HQE theory
Ams B mBS BBS fst ‘Vts‘z
Am, mg )| Bg fBzd ‘Vt d ‘2

C. Tarantino, hep-ph/0310241 Oct 2003
LO -

o = T T T [ T T T I T T T | [ Ll L} ‘ T L Ll I It T I L L L =
NNy ..
- %%\ A — "\ \crEP 2008 ]
0.5 Fl= > e | =
1 0.85 0.9 0.95 1 1.05 1.1 04 - E o E i ; 4 ]
T(Bs) /T (Ba)nro = i.g 8 g
’ 0.3 @2 :
6 W
0.2
4
, 0.1
0 0 eesy ) 1 (R | B 1 1=y I 1 | P
.650.70.750.80.850.90.95 1 0.650.70.750.80.850.90.95 1
T(A) /T (By) ro LUAS) /L (B0) nio 04 02 0 0.2 0.4 06 0.8 1
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Heavy Flavor Lifetimes

e Tevatron Industry
— Typically Simultaneous Mass and Lifetime fit

S Z8: CDF Miles Clark

S Ul2: CDF Da Ronco

S J8: DY Casey

Mode |CDF [ps] DD [ps] HFAG 04
Iy 1.662+0.033+0.008

’C(B+) /v 1.653+0.029 +0.032 1.653+0.014
hadrons 1.66+0.03+0.01
Iy 1.539+0.051+0.008 1.473£0.051+0.023

’C(BO) /v 1.473+0.036+0.054 1.547+0.023+0.020+0.017t | 1.534+0.014
hadrons 1.51+0.07+0.01
Iy 1.369:+0.100:+0.009 1.444+0.094 +0.020

7(Bs) | /v 1.420+0.043 +0.057 1.469+0.059
hadrons 1.60+0.10+0.02

T ( Ab) Iy 1.25+0.2640.10 1.22+0.22-0.18 0.04 1.932+0.072

TFromr

S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa
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Example Lifetimes: Bs

> DQ Bs—)Ds[U
Ds— ¢m

Overcome v
w/simulation

g

I 10 MeVic®

""'%"

]

2000

1000

|7(B,) =1.420+0.043+0.057 ps

CDF Bs—) DsTC
Ds—) (I)TC
— Trigger Bias

|7(B,)=1.60+0.10+0.02ps |

S Nahn

=
(a) - o |
d-m D@ Run Il Preliminary 8L
o h""miﬂl. St
- *m..."‘ '\ 2 [
- - 5102
n % »-n fidof=133| & E ¢ 7ildof =1.09
ol %W* r J
C ﬂf“‘huﬁ.,h;'.:j 10
- ;
Illllllli-tﬁl"I1-|3III,i.[ﬁ"lzlIllzll']_ﬁlllllllli#sl"l2 101‘L.\\\I\\\‘\I\\‘II\\'\\\I‘\II\‘\\\\‘I\\\'\‘li'f‘.h‘
04 03 -02 01 -0 01 02 03 04 05 06
I Massfyx) [GEWG% Pseudo Proper Decay Length (cm)
- .. 1
CDFII Preliminary L=360pb” CDFII Preliminary L=360ph
= =
S E —— Dat = B —
; C — Gfo?:a.‘ fit ; 2 Bs—) Dsi‘t Lo
2120 NofB,:472+27 ---- Signal = g — Global fit
z f [ Cabibbo E E D~ obatt
= 1000 ---— Combinatorial =Y C ] ----- Combinatorial
=] %L B B—D'r ° L KK
I;——Ig:)o:?ﬂ);uum i o— |:| Signal
0
r B D1 E Nof Bg: 472+ 27
r s S C
a0l DS—>¢J‘E :
d—kk
20 =
0 C = 1IN I T L
005 0 005 01 015 02 025 03 035
4 4
2 2 | |
og 0 L ST ST TR O TR !
j f e |++_|_+1 T T
-4
4B 5 52 54 56 538 e
005 0 005 01 015 02 02 03 035
Mass [GeVic’] ctfem)
4/18/05 Slide 19
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Bs Lifetime Difference AI' &

D&

H8:. D@ Welty

e Bi—oJlyd °F
— B ->VV, mixture of CP even/odd 5102;—
separate by angular analysis 8 F
— Combine two-lifetime fit + e
angular— AT =T, -T", §.L
— SM AT/T,=0.12+0.06 (Dunietz, R N
Fleischer & Nierste) 0 ﬁ Dqe g irea
i - B, cT,
e Indirect Measurement of Ams  wileoblivg] — Ce"h W
Dl o (3792)x10° S = R
Am, | 1
A’ B oab-
— (D@ 450 pb™) = 0.21°53 : .
I ' o2 NN\ D
I i I A
—(CDF240pb™)=0.65%% +£0.01|  of L
1—‘ - : WA(@Ls.+)1 6
S e e om0
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Direct B mixing in a nutshell

* Measure Asymmetry PN o) - Nos (1) = Numi (V)
e Determine “time” of in N (1) + N (1)
Decay: ot = Proper Re(V, ) = 0.040 > Re(V,, ) ~ 0.007
lifetime resolution £ sm, =05 ps;
— measure decay length, ;: T ” Anhﬂﬁ
AT
e Sort the mixed from N, i
unmixed via b charge at \ i
production and decay o5 | d
— Sxe=Signal Yield x M M “WW HU“M

efficiency for making a o T2 4 6 I
determination

— D =“Dilution” = (2P-1); P
= Probability of correct

' S _(Ama,)? /2 Se¢D?
assignment Sig(Am) = S+Be( )/\/T
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S H8: CDF Giurgiu and Belloni

U 12: D@ Naimuddin and Krop

Calibration on By

Am, =0.503+0.063+0.015ps™

e Know the right answer | cor — °
B _ ¢D? =1.12+0.18 + 0.04%
— Tests Fitting Mechanism o Am, = 0.558 +0.048 ps*
— Calibrates Tagging <D?=1.16+0.16
— Much higher statistics Am, =0.510+0.006 ps—* (HFAG Winter 05)
CDF Run Il Preliminary L = 355 pb” BB CDF Run Il Preliminary L~ 355 pb’
o~ }) B°->D n’ | . Ei?t:rojection
Lo 6157 candidates o044 .  emeeee Bf contribution
é | /Jl -+- B" contribution
=1000- > 0.2 == o
5 | 1\ E g t+ i
S | 5 #\
5 500 MM* / \ < 02
é | \\w i\ %41 BLipX
= - \"“‘"‘”w..» Ao 06 005 01 015 02
e 5 52 54 55 58 proprtime: [cm]
K*n~ -t mass [GeV/c’]
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Amplitude

Bs Mixing Results

S J8: CDF Giurgiu

U 12: D@ Naimuddin/Krop

Sensitiw!;y! g

. Source ms > 0/
« Amplitude Scan =l 1(95 ) 1
— Fourier Transform into DD Dslv .0 ps 4.6 ps’
Am space only floating A | cDF D.lv 7.7 pst 7.3 psit
L, o (1-|— A-D cos(Amt)) CDF Dsrt 0.0 ps' 0.4 ps'
— A =1 for true Am, 0 else CDF Comb. 7.9 ps? 8.4 pst
= Limit=A+1.6450a =1 PDG 04 14.5 ps'L 18.1 ps'L
— Sensitivity = 1.645c, =1
— NIM A384(1997) p.491 ff. |PDG 04©CDF | 14.5 pst 18.6 ps
- ‘ | iy g fiﬁ?;fii& i\ 2_3; o s o A
5 data + 1.64 |
o T bt S O
g IMHT i ” ““ S0 gﬂﬁ'”m i 2 ,,WWHW
- *+++++++~H++++++++ﬂl """ kil zaser BAAN. HH ‘HT IH r HH W b . s
o ° nll?xing freque1r;5cy,Am5 [ps’%]0 ° é 1IO 15 Amy [ps'%]o L ° nllioxing freque1rl15<:y,AmS [ps’21]0
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S Ul2: “Tevatron

Potentlal In BS M |X|ng techniques in B Physics”

CDF and DY

o Statistics: |T gain factor of 4 from
— Opposite and Same Side Kaon Tagging (CDF), Electron Tagging (DY)
— More Channels, More Luminosity, Smarter Triggers
— Multivariate Tagging approach

» And T gain 20% on Proper Time resolution
— Event By Event Primary Vertexing
— Better ot understanding

5 4500
Hadronic Analysis COF |l X § > 000, - o -
2] >y = '-"'
£ Rl EHEE ] =+ = ~ !
-« datat 1o & 959 CLIimit 0.0ps | 51 'Q_J'_ o @ a 3500 - mmmm e
wo 18450 O sersitivity 04 ps’ |5 i 1o 8 o=
it e i = = .
51 W datat 16456 i = ® 5 9000 f--mmmmmnmsmmmeo oo 7-- N
A E - — r— T ¥ ~2: additional channels,
datat 1.646 o (stat. only)) dalf ] 9 o _:g Uﬂ 2500 K'K, 3, KIK
. |3 i, S o0 e - f____
i A I 7l e 1 S £ % __;.i ¥ ~2 4: electron flavor tagging
-g G \ JEE) . ~;-‘"""""'_"" T LU ‘ L& 2000 . . % ~1.7: selection, improvad S/N
= N s 1B S E = Current D&
S | g 8 i o | SE | sensitiviy /
< - Taal . /101 | R uihy : T | L - L e e AR - .
++ HT ] * T ‘ + |1 et | | D @ Current D& f',: Further improvement,
— LAY iAv4 ML/ | T A1 Tle ® 5 Limit @ 95% CL unbinned likelinood:
H - ﬂ# H+ g H H 1 | = g 1000-- _[' ___________ P 71 ___________________ x ~2: flavor tag probability
% A ! il 3 . E E .—"/ event.by-¢
b | | | —_— ~ ______’,-’ A =y
: '§ i 500 |- =" T x ~1.3: resolution
: Y _—I-"'”f--l event-by-avent
e e e
-5 4 5 6 7 8 9 10 11 12

5 10 15 20 Am. [ps]
o - s
mixing frequency, Am, [ps ]

O_
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Whew!

 Tremendous amount of Heavy Flavor activity
going on at the Tevatron

— Squeezing Physics from data samples available
nowhere else

— Manpower limited
 Most of the Luminosity still to come

— We’re at 0.8, expect >4 fb-! total

— Crucial “Run 2b’ upgrades done this fall
» CDF: Track Trigger, Displaced Vertex Trigger ...
 DA@: Inner Silicon Layer, Track Trigger ...
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JF J_/f ,/_J
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BC —)J/ W

CDF Run 2 Preliminary 360 pb’

i ’__/‘
:— B. — J/v T B, Mass = 6.2870:0.0048 GeV/c’ w

Resolution (fixed) = 15.5 MeV/c’
Signal: 1891 5.7 events
Mean exp. backgd.: 10.0+1.4 evts

N

w
T

sin 5 MeV/c®

m, = 6.2870+ 0.0048io.00116ev/c2\ ]{
e Fully reconstructed ! N LJL |
— Good mass resolution ;3 _

e Is it significant?
40 E:DF Run Il Preliminary Dat;.a: 360 pb”
~ Analysis done “blind” y & et ————
— Loosen cuts, look for 2 0l
partial reconstructed Bc L + %
. - 10— =
In low mass sideband B l H’| :
e compare do(r) w.r.t. J/ y £ Ll { R
— See similar excess in B* 3 i
20 0.01 0.02 0.03 0.04 0.05

. Impact Parameter of 3" track wrt J/y vitx (em)
S Nahn - "B Physics at the Tevatron" APS/DPF 05 lampa 4/18/05 Slide 27



N/ 10 MeV/c?

Pentagquark Production?

S Y12: CDF Field

[5 quark bound state] —» Baryon-Meson

Observed elsewhere: Can they be seen at TeV?
— same trigger/kinematic range as Heavy Flavor

— many reference decays

| CDF Run I Preliminary | L~240, b'1
30000 | il
i D;(2460)
I D" D"r N=31726+1338
- - D'l
200001 00 e -
10000} —
L L L | L L L | L L L L L L L | L L L |
g.O 22 24 26 28 3.0

M(D"r) [GeV/c]

None Seen

S Nahn - "B Physics at the Tevatron"

0c—>Dp m~= ?>1GeV/c2
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Standard Model Mixing

e In Standard Model, Mixing from CKM matrix
— Flavor states not mass eigenstates on the quark level
— CP Violation inherent with >3 generations

e Comes In through loops, akin to New Physics
— Mixing sensitive to other particles in loop

/d ) /Vud Vus Vub | /d A
S |= Vcd Vcs Vcb S’
\b/ Ve Vi th)\b’/

CPT :V'V =1 T'm, YA,
Re
:> VUSVUT) +VCSVCT) +VtSVt; — O
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Mixing Channels of interest

Decay chain tags the flavor > () " S(g)g(c) () S
— Lepton/Pion from b decay (Bs)

—s
+ 1
Hadronic Decays B, — D, XV 0 d
— Fully reconstructed = excellent resolution \ u
— Trigger on pair of 2 GeV rd
Semi-leptonic decays B, — D_/"v [V ]
— Higher statistics, but miss neutrino
— Trigger on 2 GeV and 4 GeV lepton

Collect multiple Ds decays  p* 5 gr*:¢ > K'K-

D » K'K K" - Kz
D) >z'n n
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S Ul2: “Tevatron

Production Flavor ow COF and 00

™

Fragmentation track

e Look at associated
particles

— Other b decay

e Lepton Charge
 Charge of B decay products:
« Kaon Charge

— Nearest charged track
e VVacuum gives net charge 0
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Current World Knowledge

e AM; dominated by “B factories” e‘e” - Y(4S) > B, B,
— Designed specifically for this purpose

s not accessible at B factories, have world ave.
— Limitfrom ee »>Z —>bb and pp — bbX

W A

L c L5 e e
ALEPH . 04600260009 ps . 1.5 —— — . ———— & 25 T T T T T T T T )
(3 analyses) L: L I l ! - -g L World average 1
DELPHI 0.519H0.018:0011 ps* 5 - 4= s ]
s 2 BaBar |} .1 -
= 7. 7 o datatlo A 95% CL limit 14.5 ps /-
0444:0.028:0.028 s’ : E I P /]
- Lal= 1 [ e < L6450 - sensitivity  18.3 py” :
=4 AT N
OPAL h—— 0.479+0.018:0.015 ps* [, - PRELIMINARY 15 | B dataigisc .
{5 analyses) .,:_“ L * .
049540 027 e data + 1.645 o (stat only)
+0.033+0.027 ps
0.533:0.031:0.012 ps™* 0.5
™ . 0.456+0.0M4+0.025 ps* ki
(1 prel snalysis! | N
BABAR 0.50010.008+0.006 ps’ I
{3 analyses) M | 0 1
0.506:0.006+0.008 ps’ ]
average of above H 0.502H0.006 ]:ts'1 05 -_ __ -0.5 | 2
after adjustments : L * i
ARGUS+CLEO l_._| 0493+0.032 ]‘.‘s'1
() measurements) -1F ~
world average H 0.502:+0.006 ps™ -1 [ | R R | | - “ "
T L IR T PP I U PPN P PN P P B I
04 045 05 0 -10 0 10 0 25 5 75 10 125 15 175 20 225 25
" working group average ~ ] -1
without sdjustments Am, (ps Y i‘(PS) Am_(ps’)
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Measuring a limit: Amplitude Scan

e Ams measurement is “blinded”
— Study all systematics, sensitivity without looking at the answer

o Looks like a limit = Amplitude Scan
— Fix tagging parameters from from 4mg measurement
— Add Amplitude factor to the oscillation term, scan A4ms space

e NIM A384(1997) p.491-505

CDF Run Il Preliminary L~355pb"

-« datat1c A 95% CLlimit 0.3 ps”
1.645 ¢ sensitivity > 2.0 ps”

e Check for Amq : 2 data + 1645 G (stat. only)
| ata + 1.645 o (stat. only

Am,+1c

e
—*I—

Amplitude

o

S Nahn - "B Physics at the Tevatron" APS/DPF 05 Tampa 4/18/05 Slide 33



	Plan
	The Tevatron is a Dirty B factory
	Detectors
	Datasets
	Triggering:  Heavy Flavor  Tape
	Heavy Flavor Analysis
	Production of Bc Mesons
	Bc J/ l 
	Something new:  X(3872)
	Further X Studies
	Other Heavy Flavor Production
	Heavy Flavor Decays
	Plethora of new channels
	Semileptonic decays to excited states
	Rare Decays
	Lifetimes                  and Mixing
	Heavy Flavor Lifetimes
	Example Lifetimes: Bs
	Bs Lifetime Difference DG
	Direct B mixing in a nutshell
	Calibration on Bd
	Bs Mixing Results
	Potential in Bs Mixing
	Whew!
	
	Bc J/ 
	Pentaquark Production?
	Standard Model Mixing
	Mixing Channels of interest
	Production Flavor
	Current World Knowledge
	Measuring a limit: Amplitude Scan

